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y K^20t* 4*«>K- h 444- iB fc T ft 0 . *»« B74Ji ft ft 9 -f >54£il t . 
* Lti JfJl ; E76(i M y 72(Cil tTH6. 

«IS74tJ i^76«afl[«li. ««16rt K»JS**14 + tT 1 -f 78t« tT 

0f7Ot Mt . MiWiiC, *ffi* + h*-r4 78£»SifcS]»<7>8EfUJ. 

. ti*»ati!tftOiEaft»«ffltyA-^-hAyy»Stt. Jackson 
6 CO * 11=8 HP JK5.281. 217#TBH*§*LT ft •) . dfU±*WiW#*T##tLT 
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3 . y 4 * - F ft ffl 

n 7 t * -r jjij n tt s a t* t± , ft a r * > r u 40a , ««i6k»*Lr^4fl! 

*CO^/Uf-Xfta]/^5j--K80^*L, d ft « * fc . "7 >f * 32fc i -» T 4f * U - 
^12K*««fcilttSft.4. *M *- H80Ottfl(i . *I£££T"& , K ¥ ft ^ 
i i C-Jli F-r r Pj ( doped "p" ) . i> 5 - H li K - 7" r n j ( doped "n" ) 

«8E£«£S»fcaEl-. « E W ffi tt fc <£ 0 . ^ * - H 80W r ft ft (cold) j Iffl 
82(i*Hitte«*MlfcJ: , )«ffl6KillSS<t4) ± V " ^ 4 * - K 80<O r m n 
( hot) j fig 8 4 ( i*UiJfie»*»C J: 0 ft#ft«*86fcattS*l* ) 

4 . # ft s * 86ii , m m i6*> ^ k *i . m*r-^K«ttLfc*»-c*r-r^* 

*22±fcft»3il#*. 

86tcf5 2i S ft I. . . Sfex*rt'4f f -tt««16tf!)JRO*+Lfc*Bf*»fe»KlL 

, mffii6^'ft» $ ft# & . 

H7U. ft a tt ft fll 50*0 ft b <0 iz ffl $ ft . BBftS^-r*fcfifflffliS;W-7* 
<7) ^ f ft tf) « ^ K T V S 16$: |g i) W K ft & ? 1 ^ ^ f- x r 4 - K 80 £ ^ ^ . 
*ar-/KCJ:*«'ftB*86«a*«»a[»»»*i:IS^«-^fcft*«^^f-^. 
is — F 50^ g jg fg ^ (i , (5 i; f " ^ 1^ "B: @ 16<0 gtijWftSH-Mt~-!>ll^ 

i . ai^))P.g^ggg)ig 
Hsu. ffl»*si6fc *i*iKa«t «iao»raoa*«*«»*. WHSftfc 

a*"CttliWt«Sl6fc*ai-f*ii:tJ: l 5W4-r*fcftOi'^TA90tliHT 

** . 

J \'32^^LT«mW(c:3i3S$ft4, RFflJ fifc x * ;U - ^ -b' * V - 9 12£ # t h 



18CifyXf A 90(2 * fc . * » » -f * * W « * * 50 fc , $ ft £ ft » 

<0 « ft *° - b 44 1 CO n g J g fit -f & m B a o J; 3 t . ,f y r 56 £ J* ft L T . 
»»SitfcJt*t«ai6tjS4 . B8U, H3A/Bfc*8 ft £ * 4 r^Sltl/P- 

4L, * LT . HII^-7^yXf Atl±. R 0 5 -f V 72C J: 0 . H 

ft * . 

I8l:f t i ■J t, «Sl6fiS*83aJ«96**-r6 . SaS96J±. «^16ct)^ 

wit lt ^&*BfowiaifflS(Ti)taffl-t4 . ftS<oBrje<oi$iBi<oi&«TU± . 
sd 60C {±. ai*«««>ftattttft (t%ht>. wmmmcommn. a& stint, ts 

; milt J: , 5ffl^{CjM^ill.RF«^(P)cO±# $ , iy'ffl^*JRF«^t^$^ 

i. »*iti (t) t commvh & . £ t «> bumi , giw^iiz/Jtiun^^i 
onti-^ f*t i -> x mmz tift « . 



6 ti *<j 9o°c~ 9 8°c hc h h . T nflX {i. n&mmm<7)% Mm t d 50 t com <r> . 

3ifc7C<0*PRg*tTrt'£, £/ 4 cn<D W S £ # t S £ # $ O £ L 1 0> 4> 

LtffSti. H H <0 ft ^ ti . ««rtfcttl.3i«£* . "{-'ft 

pSft X' 8 cuff) ft $ * * L . « Jf S ti ft (C 4 ci-C * & . =E r ;H± 81447 - F T' 

tClt4J:iCt6. £ ft » O ?MM * m ± T" U . IttlUfPtRSU. f L 
T a « U T % * S T" J> !> i: # i. ^ ill. 37'C C B £ S ill. . - H T" ti 

ci<o«(Ti)u. 4 °c 1 5o°c t <oia««5HTS:ft-r h . «s t Affiiai<o«M9(cj3 

ft**BRg**>*t8S*fl*fMi , 1.8 x 10- 6 J/W s K(y a-;KJ>/4* S 'J 

7 — Mb (h3)9 (s)^r^ t'y (K))KRjeS ft 6 . 

COSMOSS: Hewlett Packard^ 7 - ? X r - 1/ a y ± T" ffi ffl L T - « 5t 
£ B? < . « « # » . T nflX 5rl^ 95°C tfiofc*fc*»4*lft»***(P). *J <t V 

Sit 4. H ^ 4 cmiOd $ <7)»fr 5: - 37"C (0 & « * 0) 9 V 9 T|*| fc A ft tz 1 

44cn»flA-y f-«ffiEPfca#fc«ttt* J: 3 $ . ft SI 3 ft It g 8F . ft 

5 5mmWm^E & * -f & « (fc # r - r ^ C £ . « Hfc » L T 901C *> ft * "Cft 

Ktiiitilti. 4 °C <0 * £ , *x-T^rtT*SE CS*> f>«I3t4. 

T»»Lfc**(Tl)fcai*i: LTftfflL. (0 21<Oj£»rS3ftTV>l>J: 5C)» 



a * to a m * # m x- 01 m ? 4 . iSsnL^&smm, 27x:^t4ox:coia^as<i 

(CftO. ffi 2 <7)^- S X ?TM2£ , «*<0jfcSfrfttt2miiTtf>'&Ktf>ffl»Hrtfc:E 
mt& . !2«t-iX^ TM2C0 Elli. tRS*«i/Sil'-^3 ytiOf 
S!lL7tftSi&Stf)fflM««fc:*tje;-rS. 2^-t-$X?<D$j£ffi{i. Power Ma 
c 1 1 c i _b -C S S6 LTHS LabViewt «t 0 . 20ms?) y 7" 'J > ^jS«Tft ft fl 4 . 5 
00kHz«OIE5£ jfeffif- £ - 150W RF«ffl»5/^f AAS&ffiffl L t fll»tt t tttti 
kWlBtaitl-*. a & § fl fc RF^ -h (P) & , 6 7 -y h («) *> ft 20WCO H ^ ffl ^ fl 

(i . a#«6ox:-c*ft-r4fcft. *» ft ft & m i± . & sox: w ± ? & # ft *i 4 & $ a> 
ft =5r 4 4 y t' # co a m <r> & i 9* 3 < $r * . 

t = 120g»SJ:tfT„ I - 95*C 



Tl CC) 


D 50C (mm) 


(mm 

3 ) 


M (m) 


P tw) 


4 


10.2 


1.25 


1.51 


37 


10 


10.1 


1.19 


1.4 


35.4 


20 


9.8 


1.13 


1.24 


33 


25 


9.7 


1.04 


1.18 


32 


30 


9.2 


0.99 


1.08 


31 


37 


9 


0.89 


0.97 


29.5 


50 


8.8 


0.9 


0.78 


26.5 



ft 



02. 

(M8F, fiS5m<D«IIMISf3^T) 



Tl CC) 


30 


35 


40 




9.3 ml/# 


5.3 ml/# 


4 ml/5)- 



y Xf i> 90ii . 7X^-3y bo- 7 985:ttl. -?x?-3yho-7 98(i 
. RF-t?*U-?12. « !S ft] 31 96 . itSlny fn- 7 92, ts ± V ' *° y 7' 3 y h o 
-7 94tCji^1-|>. 7X 7 98(i . JilEO <t 3 £ . t = 1208? is i 

T„ , x = 95'C . ^rfetXtftfJttO-aoll^ftftKJt'ti. D 5 o c ffl K 8 # <0 M R 
& 5e 8 1- 6 ft ft * fr « ft Jfl £ > * 'J t # tr . 

* -a y h a- 5 98U . A * £ ■ 100 £ * 1 1» . 11 8fc * t i" * t A 90T U 
, ECTfi rjyho - 7A^gfl00Jf ffl LT3fM<7) 0 6 0 c^KI"tSi»^ <7 )^S^ 

fc . Bfa^>a««>**KW^4ifi*IS*kLT. D 50C = 9.2mm£ iMiR-f 4 . Eff 

liHC ^<n^(nmm<n^m^)^(nmmtLX. t = 120 &agfl(4JI$i$ISL 
dil^^A^rt^^a^'ViT, ?x?-3 y hn- 7 98l±0iI?)i&iaS?:R 

?iHi^*?^tv^i,MR(±iaw^ifc<ty : ^2T-(?ij^$tLTvM>)tjt^-r^„ 



^M«T KSX ^95°CT- . t = 120»T* 4 £ fc *» 6 . n y h □ - 7 9 



8ii. - 9 mzm^wmmt = i2o#<oia, he^u^^p £3iw(p„ flX £j&si 

"f .1 cOfflT'JiTl = 3<TC (a a = 9.3il/»)J14l/. tEtt 

ti. 

**3fcJ6tfcJ*Jl!*T. L«»t* . oiD, Jo *{±. Pcoffi 

7X^-3yho-5 98(i , «« 2r#i£rfcina*£fMW LftS . M*tf. v 

K t SJ » L ft 4 . VX^-nyho-? 9814 4 . t&l§lLT:3yhn-5 92;Bi: 
94fcftipS:i£ 9 . H « <9 & * & ft £ Z t tf°im?$>& . 

mzmti * vft&t mm t&nma. m^xhh . v^^-nyho- 

5 9814, &fflMff*a. JtM»^®H(PID)»jfflHS. 

^./Uf-xft£]:$M:*- F80([17#!I)£ffifflLT#a]£ffoi§£-, _ ^ 

y h o - ?98i4 N tSI88t^LT ^>f*-K80^8£*l&«S*»fift4J:o*g 
^t&£fcfc4 9Tl£5l4L, mftth . F80S- . tt 0 Kflc St M )fr a i: 

ffl*£*>-frTffifiJ-fS*£H<B8#!Hk y h o - 7 98(i±iacOyoffi 

T'&ft<0&Jg;fcJ:tfSE>t£|&5£Lft. S4>t^>f*-l<^«)*«3B88*lWifLT 



- H 80^ <o«S<oati*3EftS**-kt*J''^> tt«ffl»fil. ItmVtttMg. 
(PlDJiHffliJUI. IlCMff. :»-5/P*7l>7-?. «J:tf7ry-3»W* 

i£OflJI&8BIS!t# 3>hn-7 98ti flJI$1S1£^<7)l;:>]£iI8lr-f& 

. maosimwass^JBissii. T„ flX (ignco95°csr*s;§ l^o. 

3 y h a- P. £ fc t± t <0 o h CD lo * fc 
BOOllfllSRTi. P. * fctt t tfD 3 ^<?)lof fctt-tfiJa 

A 90(i . MoT. E6P*<SII60ffiffl±. Si«D 50C ^£t4;H:10 r «H£ 
£ 8 E j UlSloCLTi^. ii*|lifcm;fc^ffl»fc*fclfi»WfcS]£ff5-fc 
tiD, n y h n-798«g|gtf>»»OiIS*L«*JS*l]*6#£ 1 fl:< - Bt1«» 5 
oc£5i/£-f £ . 

ft £ « ® 16H j& 3* £ ft & RF* ^JfiOK^fciy/^'tH^fflaSSrifflSiS'fS^^ 
f ^ 102£ ^ -f . 

?T fig T' ft h . -i-7;^7b7-Kli, 91 4 W B# m (t) t £ o T . 1 £ ft (k n 

A = c X A T X RATE 

c U S ftfc »»« #OjR»* n ^ 5 A (kg) rt. tf y (K) ft "J « y a - 
/U (J) , 4 fc (i J/kg K) T J) § . 

A T(i . ftffli&faffmteM)*: JMJi-t l> H »SS«fiT (KK'ft * . 

RATEti , ««£9a?&»aaflc«>!tftiika(kg/&)-c&6 . 
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aa-Cli , A<0* $ $ tt*«16t iSit Sft 4 RF«**«flJ Jn-f 4 Co tit * S < * 

ofc^rs. * £ < at n » ft u . t \tf v<% a m m £ n « t 4 - 1 1 ± o ) is 

V^ffl»a«6:lt»S*i. HTAtf (RF^ *tM«-r*ifctJ:"3)*^»»«t 

*t**Sil, * LT A#ffin*Jt«fc«Mr3;h.T ^4 ft^fc^fflSfi* . 

fflLT£*lt<9iMWaE£$:]K9A*iTV>6. ««16tt. 3o CO £ g ft] g $ 104 . 
106, H X 1/108 2: 4 . & 10!g*fl®S 104(i . 16«D # L T £ *§ 0r 

fcS&SttLTtsO, mSl6cO&jg. («»<OTl) fcgfltS. SB 2 *>JgflE* 10 
6tt, »»ttft3&*«*<o#-rfr^78t:ftAt*IR«»»«#<oa* (T IN ) £ <g 
Kit Z> HRWZtiZ . S3 <0<g*ng ^108ti. »ffl«ft**«SiiO^-vh*r^78 
*» t iij 4 IB tf) ?fr 9 « tf) iB K , -r^i)*>T 0 uT^!S»t 4 «t 3 IZM£ii4 . 
IlyXfitli, ^9^** { «ffi^a3§-f4IS<7)^<*:fiS^iiiD ATjJ . 0T 

co«t5t*ai$fL4„ 

AT = T 0III -T IN SHyXfA 
U K a v * r -A IS ?'J ( H 2A/B& £X/m 3A/B t i JfiU 3 yXriltli, & 

8li£4L*n. ATfiJJlTO J; 3 . 

AT = T1-T IN RlftS^-fA 

>^tft, S4«WHI(t)tfi»t4 . ffi)tco»(k n )co. ei«TO«* K;i,Pi> J: 

v a fr <o m ffi a & z -f > r y > ^ -r 4 ; 1 1 j 9 m m s ft f# 4 . 

H9AT"ii. 7 X ^ - 3 y f n - 7 98(± . R F -tf ^> U — ^ N ffi !i £fl I? H 104. 106 
. *J±lfl08(4fc{±SJkSy^-rAT«104fcJ:t;i06). ^ffl3yho^792, 
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11-504539 



4 

f> V 1 *■ y r n y h o - 7 94 1 a £ ft h „ 

3 y h n - 598ii . =.jL-5/U**h«7-7T»»144(H9B#M)*ff-*-4. 
^ «l » 144 Ji . 2 1 A3 - a - v >V * -y r- "7 - 7 *» 4» fi£ S i k # ^ K T ■ * S A 5 . B 
ftfcl < hidden layer) SrS^tffifflL^S. ^S!IS144U . A*kU. A CO 

l^ft^iityr/^'k.iftsiKoi^lA ( t-i) *» ^ (t-k,)} ; pcom^n 

£ i&*-*yr^#k 2 jl£> 2 ?)ft£ <P ( t-l ) *>fe(t-k 2 )> ; fc J: tfTl <D > ? 
^**k s fl*6JB3«*^ITl (t-l) 4>Mt-k,)ISS«t4 . ft £ k, , , , 3 *> ? > 7 
IV ffi ft (± . R*3fi4**fcJ:-»T««fcSfcL*4. M tf . k, t$ ± k 2 (i . 
5~20^|gffl(*]tfcS;k^MiL^.k3(ilk^L<^l»J;otiM^?^^«. 

^«BS144J±. ««t=«J«L1#S. W*OgJ6!B«rti. ^«S144« 2 JI<0- 
* 4 . 

^ - n y L , ^ ft <^ (±N (L , x) . UJ|UfcliI2^ 

jp L . X(±-ec7))l±tcJ,l>-a-ny^^^„ JB 11 (L= 1 ) « , 3-o<?)-*-n 
y(X=l~3)£*L. d ft 6 UN (1 . ,, , N (lll) . ft J: M ( t , 3 1 k L T * 3 ft h . 
^2l(L=2)li, 1 - A -oy (X=l > £ # L . I ft 12 N, 2 , , , k L T * $ 

ft & . 

iAW^S«fyr;UA ( t-i) *» (t-k,)} ; (p ( t-i ) h (t-k,n ; « 
«t (ffl«*ifcll«Ttt)Tl. < Tl ( t-l) ^ £> (t-k,) 1 It. ^ll«^-z-oy 
N(i.i>. N (ltl) . «J:^N (1 ,3)tA*i:LTft»S*i4. 

*2«tf)HJ*-a-n>'H ( , >1 ,tt. X*HT-4-nyi (U)> N (1> 2) . *J 

- J L-nyN (2 , n {±V BA x(t)5'ai^i"S. 



7X ^-3 y h n- 5 98tt, A # H 1: 100£r ffLt, 0rSraft»fi«iBg«TT B 
(T , Bra«*Sa«Tl SIIs tj J: l/P MflX £ SB4»t**t 6 . 

JtSfcftt*St - WI*g|5&T*ftS-t S £ fc * ESP* 1 Br a U ^iSKt 

(±. «*WtJCftLT. *»4fcli*»»«v^*i*»T* ")1»&t4g»*illi«t 
^iLtH. KSgffiSfllSOffiJHfcH-rS $ tSrSSMUi . 1994^6J! 27 B SB Si 
* H «f If ffi Fl SI 08/266, 023-5? , r Tissue Heating and Ablation Systems and 
Methods Using Time-Variable Set Point Temperature Curves for Monitoring 
and Control - 9 yy^fcitfM»JH«l*S!ft&£j5ffl«fl*£ttffl-rSffl» 
<7) m Sft H <fc t>" flJ l& ?t 46 <7) v ^ f A J; V # ft ) j fc ^ $ ft T H & . 

Mk0)Wt*tL. J* fl S> Tl s K T fc L T » fil T «0 * * . Jii>*?£L<(±m 
0«C k &25°C k cOrSOiSSS; St flit § . 

7^-3 y hn- 7 98li, gIWt^ B4 s(t)JIILTf BH (t)tn 5EI (t) 
fc£Jt«*S. £*>Jt*fc*"?lf*T. v x ^ - 3 y h a - 7 98(i . P BflX £;#ji:L 

"7 x * - 3 y h n- 5 98(i|Sl^«^ l/^/b i P„ u HTl:Ifi L , V 

«»x(t)t*^v^-c?&aia*As-aaEL.TT SKI *H£<iifc{iift£i8it6t{&- 9 -c 



LTJIl$flt|K$S]*£tis<9fflS£i3S5-$-4«fc 5 » * "t 4 A 1 . $> 4 ^ tt sK y 7" 3 y h 

— 7 92fc J; 94fctf LT H ta»**4 J: 3 tiBLT (in tandem) ft -f § 
£ fc tJ: 0 . #ifliI££ftIffllLt#l>. 



98** MW3vyh'S:iJ|*-t6^^fi. ft * fc SEMt L * h . M Hi 

. ikMMffiKa. tt«*#flm(piD)Mfpa[a. jfiEftJUP- - j-5;u-/F7 

S * 4 » M U . 1994¥ 6fl 27H Si H S H 1* « g + O * IB ^ H= ifi H IB 08/26 
6,023-?, ("Tissue Heating and Ablation Systems and Methods Using Time-Va 
riable Set Point Temperature Curves for Monitoring and Control (t — ? 'J 

ffiMM^ffl^ffl^SifctJ: 1 ). 3 >- h o - 7 98i± gfl«i^;K-i*IgA 
2ri*j£L. F/r M <0 4i fil f# £ i* l£ "f S . 08fc * t y X f A 90^ J; 0 [z . 0 9Afc 

»« + 6 . 

h h n (± . 7X^-3yhn- 798(i. fifl*)l»ft*fflnT. 2t 1 J: i>" 2 
*a5»«=Sr»-Cffl*LTV^6fl*snfcaff*tt*ffilHS*-C,fflll«)SK«!R 

iOlllltMTU. n y h- o - 7 98« # » « ft tf> i£ iSU S»Lfc*ffii&aTi. *J 
J:tftAP**»t4. 3 y h- n - 7 98{i . £ ft £ <9 jg ft L fc ffl £ tf ?'J W fit T 

m £ ii^T nAX (i . v BAX {ci4. flute. )g*n Lft»aias« l 9.3ii/# , sat, 

t T n AX ti -HF ^ B# ^ <t)#120#tf) > £ C95°CC&I> fc it SI S il 6 . i«ft#«Ttt 
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x * m £ ffi fc tl » f J *» . 4 ti ft 8 8H J: o (c fcJ 9P t 6 . 

***n-*4fc*>s>^*< t t,i^>oa*«ttB*iio**r&. ;ti^isn 

Ttt. RF-tf * U 12** «Sl6fc ft 8*6**14. ^ i flr<t<i**«t.if*ll 

W5?tf)5mfcS«Ttt. iBJS!8ftl5*110U: . 2 ft t tz U - F V A +114* tt & 
i*«/M«t'-Xt- 5**112*»i»«l£3*i.S . #4 LnA#HTtt, 
5 X 9 42(± . 0 . 55mm<0 h'-XHf-SX^*^«fig$il. i ft. U - a - v + - x - 
fflx =J V y rff K #> £ Thermometries^*' £>&5§£flT^6 (A- 7 # -f AB6B2-GC1 
6KA1431i/37"C-A) . 

. fflJlS!»»S*tLT3»«»&ffiffl't4ii:t.^riBT*4. *? 4 L Ji ft ffl T- (4 

#8BS»**M4. F;U20rtfcEaLf*S*v 4 fc « 1994¥8Ji 8B fc SB ■ S ft . 
r Systems and Methods for Sensing Temperature Within the Body (ft f*I O ?a j* 

£ 08/286 , 937^ T £ ft £ J* 5$ T' . 117-^ til Li § „ 

#»f<> y it^^llbi^ ~ S X ^ 112*5 i V "J - K V >f +114* * r-b 
tJ. 'J - H V W + 114(4 4 tz , (insulating sheaths) 117tffl4it 

T£9, IS*a'-.X117tt7-f +114**«W£ft**&. MJfill6tJ IVi'-Xl 
17(4* fc, ■9--5X^112t«9«flIlfc«Sl64>6iei* , t4. tt!6tl*l±S*4 
fc to fc . 7-f+fcmSvWfc***a*S"C*4. 

*7f -f > 7ik£Villl6}i XVm&i/- * 117(4 . a«WtfflTff*S*if»4. 
0S3*l*£*ffi*-Cti . SVW V 5 H (heavy isomid) * # •/ f 4 ^ft^l 



116 fc L T ffi ffl L T ^ 4 # . 55'] <T> is 7 J 7 ? 'J V - V £ * . y 'J 3 - y i ARTV 
6 . v - X 1 17H , -t- 'J -4 S H f\ frt> if M ? til # . * <n % co ft * so 1 % ft & 



y - 7' i*i ^ y y n - y tf a rt v» * m < * y 7 * /u - 7 w . *-^yf urm, n u 

Sil TechnologiesttS)l*lCBI8it. <X ^ ? . X 'J - 7 H UK ffi I T *f ft £ 

-f - S X ? 112ffl CO 'J — K V -f + 11411 . i] t - t IV # ik 22 £ 1 o T * r - r 
Ay H/U20(Hl5A»Si)K#V4. U - H 7 'f +11411, AyK/P20A» 

(jffl^S 7' ^ 28C t^WtiStS . ^-7";l-28<i. -if * U — 12£ f£§c L 
- >flSfi^£lf-$** 112*» 6 ?12tMI> . 

01O~012fcjpSii4 «JI*«ffil6ti-t«0JfeatrtS< HT»118 

aS»ttR*110a*£*><ff*118fctt4 4. H104»feHl2t*S*l* 

nod. mtlie^^ffi^^xxs^ L , ^rtKo«iBTta* SB S . ft 
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